Abstract
Introduction
The genus Ziziphus Mill., belonging to the family Rhamnaceae, is characterized for its 3 or 5-nerved leaves and drupaceous fruits with a solitary pyrene. It consists of about 135 species, distributed in the temperate and tropical parts of the world, mostly concentrated in Asia and America; although a few of them extend in the Pacific Islands and Australia . There are 17 species in India and six species in Pakistan (Qaiser and Nazimuddin 1981) . Long and Rae (1991) listed seven species in Bhutan, while Hara and Williams (1979) recorded eight species in Nepal.
There has been no systematic study of the genus Ziziphus in Bangladesh. Prain (1903) recorded five species and one variety for the greater Bengal of which only four fall in the territory of Bangladesh. Hooker (1875) included 18 species from the whole of British India out of which five were mentioned from the area of present Bangladesh. Uddin et al. (2000) added one species to the account of Ziziphus, viz. Z. xylopyrus for Bangladesh. A literature survey of relevant floristic works, viz. Roxburgh (1832), Hook. f. (1875), Prain (1903) , Brandis (1906) , Heinig (1925) , Cowan (1928) , Cowan and Cowan (1929) , Kanjilal et al. (1934) , Raizada (1941) , Datta and Mitra (1953) , , Khan and Afza (1968) , Khan and Banu (1972) , Huq and Khan (1984) , Khan et al. (1984) , Alam (1988) , Khan et al. (1994) , Mia and Khan (1995) , Rahman and Hassan (1995) , Rahman and Uddin (1997) , Uddin et al. (1998) , Uddin and Rahman (1999) , Rashid et al. (2000) , Huq (2001), and Rahman (2004a, b) and the study of the herbarium materials at different herbaria revealed that only six species have so far been reported from Bangladesh. No type specimens for the genus or any species have been seen.
The present paper deals with the detailed account of all the six Ziziphus species of Bangladesh. The illustrated taxonomic descriptions with bracketed key to the species, updated nomenclature along with important synonyms, notes on ecology, geographical distribution on global context and within Bangladesh are presented under each taxon. Flowering (Fl.) and fruiting (Fr.) time of the species have been cited while chromosome numbers, Bangla and English names have been provided where available. All the specimens examined have been cited. The district names given under specimen citation are in an alphabetical order. The enumeration is presented in an alphabetical order of the accepted names of taxa.
Materials and Methods
The present work is mainly based on the herbarium specimens housed at Bangladesh National Herbarium (DACB), Central National Herbarium (CAL), and Dhaka University Herbarium indicated in the text as DUH as well as on the survey of literature, namely Farr et al. (1979) , Hara and Williams (1979) , Qaiser and Nazimuddin (1981) , Bhansali (1990, 2000) and Long and Rae (1991) .
Enumeration of taxa
Ziziphus P. Miller, Gard. Dict. Abr. ed. 4 (1754) . Zizyphus Tourn. ex Linn., Syst. ed. 1 (1735).
Lectotype: Z. jujuba P. Miller Shrubs or trees, erect or straggling, often climbing, evergreen or deciduous, often spinose. Leaves alternate, petiolate, entire or crenate, coriaceous, 3-5 nerved at the base, stipules usually 1 or rarely 2 or curved spines or absent. Inflorescence axillary or terminal cymes or thyrses. Flowers small, pentamerous, bisexual, pedicellate, yellow-green. Calyx tube shallow. Sepals ovate-triangular or triangular, keeled within. Petals cucullate, deflexed or incurved, rarely absent. Stamens 5, included or excluded, inserted below the disc. Disc shallow or flat, 5-10-lobed. Ovary globose, 2-4-loculed, sunk in the disk and adnate to its base; styles 2-4, usually free or partially united; stigma papillose. Fruit a globose or oblong drupe, base with persistent calyx tube, apex mucronulate; putaman woody, 1-3-celled. Seed 1-3, plano-convex, testa thin, smooth shining; cotyledons thick; radicle short. (Plate 1) Large scrambling shrub; young shoots rusty pubescent, glabrous with age; internodes 1-5 cm long; prickles short, stout, recurved, usually solitary, glabrous or slightly pubescent at the base. Leaves 7-10 × 3-4 cm, alternate, obliquely ovate or elliptic-oblong, acuminate, crenate, coriaceous, oblique at the base, glabrous, slightly pubescent on nerves, basally 3-nerved; petioles short, 0.8-1.0 cm long, pubescent, slightly channeled. Inflorescence panicled cymes. Flowers 5 mm across, sweet scented, in axillary and terminal pedunculate. Pedicels very short. Calyx lobes deltoid, 2 mm long, acute, glabrous within, rusty velvety outside. Petals 1.5 mm long, obovate, clawed, spreading. Stamens 5, equal to petals; filaments flat. Disc thin, glabrous, 5-lobed, sometimes faintly 10-lobed. Ovary 2-celled, glabrous; styles 2, divided to nearly the base, curved near apex. Drupes ovate, 1.3-1.8 cm long, 1-celled, fleshy, glabrous, yellow when ripe. Tree up to 8 m high, unarmed; branchlets glabrous. Leaves 1.8-10.3 × 1.3-5.2 cm, alternate, lanceolate or ovate-oblong, apex acute, base rounded, crenulate, glabrous, coriaceous, glossy, dark green, basally 3-nerved; petioles 3-9 mm long; stipules filiform, deciduous. Inflorescence axillary fascicles; peduncles 2-3 mm long. Flowers 5-6 mm across, yellowish green, slightly puberulous; pedicles 4-5 mm long. Calyx lobes 2-3 mm long, glabrous inside. Petals obtriangular with convolute margins, 1-2 mm long, acute or rounded at apex. Stamens about 3 mm long; filaments flattened. Disc faintly 10-lobed, glabrous, fleshy. Ovary 2-celled, glabrous; styles 2, united to the middle, curved. Fruits globose, 10-11 mm in diameter, 1-2-celled with a sweet gelatinous pulp. Seeds soft, brownish. Fl. & Fr.: September-January.
Key to the species
Plate 2. Ziziphus glabrata Heyne ex Roth. Habit sketch (× 0.24).
Ecology: Grows in foothills or slopes of hills. Geographical distribution: India and Bhutan. Economic importance: Fruits are well-known for possessing emollient and pectoral properties. Matured fruits are sour but the dried ones are rather sweet. Pulp of the fruits of the cultivated varieties are sweet, aromatic, mealy and white. People eat ripe fruits. The fruits are also dried in sun, preserved and consumped in off-season. Ripe fruits are also eaten by boiling / stewing / baking with millet or rice. Decoction of the leaves is applied to purify blood; it is also used in venereal diseases Large shrubs or trees, evergreen, up to 15 m tall. Young branches densely yellowgray tomentose; spines solitary or in pairs, straight or one of them recurved. Leaves 2-6 × 1.0-4.5 cm, alternate, variable, broadly elliptic or oblong, rarely subrounded, broadest at middle, base subrounded, slightly oblique, margin serrulate, apex rounded, rarely acute, pubescent or glabrous above, densely yellow or grey-white tomentose beneath, basally 3-nerved; stipules spinescent. Inflorescence short axillary cymes or few to 10-flowered fascicles; peduncles 1-8 mm long. Flowers 4-6 mm across, green-white; pedicels 2-4 mm long in flowers, 5-8 mm in fruits, gray-yellow tomentose. Calyx lobes ovate-triangular, glabrous inside, tomentose outside, tube campanulate. Petals oblong-spatulate, clawed at the base, 1.0-1.5 mm long. Stamens equal to petals. Disk thick, fleshy, 10-lobbed, concave at middle. Ovary globose, bilocular, glabrous; style short, 2-fid or branched to half; stigmatic lobes curved. Drupes 1.0-1.2 × 1.0 cm, globose oblong or ovoid, orangeyellow, turning deep red, pulpy, with persistent tube at base; kernel irregularly furrowed with a hard, thick, boney shell. Seeds 1 or 2, 6-7 × 5-6 mm, shiny, red-brown. Fl. & Fr.: August-February.
Chromosome number: 2n = 48 (Kumar and Subramaniam 1986) . Ecology: Grows well in dry places. Geographical distribution: India, Pakistan, Sri Lanka, Afghanistan, China, Australia and tropical Africa.
Economic importance: The wood of the tree is reddish in colour and hard in quality. It is used in agricultural implements. It is also used as fuel and charcoal . Fruit acts as a medicine in astringency, stomatche, biliousness, digestion, blood purification, laxative, scabies, throat troubles, nausea and vomiting. It also possesses emollient and pectoral properties. Bark is also used in astringency and in diarrhoea. Powder of the bark is used in dressing to wounds. The powder is also an effective medicine in ulcers. Root is helpful in curing fever, delirium, purgative, gout and rheumatism. Tender leaves and twigs cures boils, abscesses and carbuncles (Yusuf et al. 1994 234 (1903-reprint 1963) ; Brandis, Ind. Trees: 171 (1906 -reprint 1971 ; Heinig, List Chittagong: 13 (1925) ; Kanjilal et al., Fl. Assam, 1: 281 (1934 -reprint 1982 ; Qaiser and Nazimuddin, Fl. Pakistan 140: 11 (1981) Evergreen straggling shrub or small tree, 3-6 m tall, young branches rusty tomentose; bark dark grey or nearly black; spine 1, recurved, purple-red, 3-6 mm long. Leaves 5-14 × 3-8 cm, alternate, dark-green, broadly ovate or broadly elliptic, serrate, oblique or subcordate or rounded at the base, acute or bluntly apiculate, glabrous above, rusty tomentose beneath, basally 3-5 nerved; petioles 5-7 mm long, tomentose. Cymes on very long axillary or terminal rusty tomentose panicles. Flowers minute, pale green; pedicels 3-4 mm long, densely tomentose. Calyx lobes triangular, 1.5-2.5 mm long, tomentose outside. Petals absent. Stamens 1-2 mm long; anther lobes broadly ovate. Disc 5-lobed, glabrous. Ovary globose, immersed in the disc, 2-celled, villous or glabrous; style 2-lobed, divided to middle, curved. Drupes 6-12 × 8-10 mm, fleshy, obovoid-globose; fruiting pedicels 7-10 mm long, tomentose. Seeds 2, black. Fl. & Fr.: January-June.
Chromosome number: 2n = 24 (Kumar and Subramaniam 1986) .
Ecology: Grows in hill slope and top of the hill.
Geographical distribution: India, Pakistan, Laos, Myanmar, Sri Lanka, Thailand and Vietnam.
Economic importance: The wood of the tree is reddish in colour and moderately hard in quality. The wood is susceptible to insect attack. Main use of the wood is fuel. The fruits are consumed by people. The leaves are used as fodder. The bark is used as medicine in swelling in cheek and ulcer in mouth in powder form mixing with ghee . lobed, rarely 5-lobed, glabrous. Ovary globose, glabrous, 3-celled, 1 × 1 mm; styles 2-3, 2 mm long, hairy; stigma papillate. Drupes globose, about 2 × 1 cm, white when ripe. Seeds 3, 1-2 × 1.0-1.5 mm, black. Fl. & Fr.: March-January.
Chromosome number: 2n = 24 (Kumar and Subramaniam 1986) . Ecology: Grows in deciduous forests. Geographical distribution: India, Nepal and Sri Lanka.
Economic importance: The wood of the tree is yellowish-brown in colour, hard and durable in quality. It is mainly used as fuel. The fruits and bark are used in tanning. The leaves are used as fodder. The kernel, not the pulp, of the fruit is consumed by people . 
